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DATA  ON  THE  QUMv^TITATr/E  DISTRIBUTION  OF  -E^Oa’TOM 
PAtfiJA  ON  THE  FI-OOR.  OF  THE  ATLANTIC  OCEAN 


I  /Following  ,lB  the  translation  of  an  article  by  A.  \ 

t  Kuznetsov  entitled  "Dannyye  po  Icollcn.esi.'ysnnop.'j-  i 

j  r^aspredeleniyu  donnoy  f'auny  lozha  Atiant-ioheskogo  ^ 

1  okeana'*  (EngliEh  version  above)  in  the  Oceanology  I 

I  section  of  Doklady  Akademll  Nauk  SSSR.  (Proc.  Acaa.  | 

I  Set.  USSR),  Vol.  130,  No.  6,  I96O./  I 

\  ? 

I  (Submitted  by  Academician  V.  N.  Suka-  | 

I  Ghev,  10  November  1959)  I 

I  ■  ^ 

i  Study  of  the  quantitative  distribution  of  bottom  | 

I  fauna  in  the  vast  stretches  of  the  ocean  is  one  of  the  | 

i  -  I 

[  most, Important  departments  of  our  knowledge  of  the  dis-  | 

V  >9 

I  1  « 

I  tribution  of  life  in  the  world’s  oceans.  | 

I  m  recent  years  (1949  to  1959).  expeditions  on  j 

I 

I  the  "Vityaz;‘”  and  ’’Ob'"  took  systematic  quantitative  sam-  | 
t  plings  of  bottom  fauna  in  the  Pacific  and  Indian  Oceans  | 

I  I 

I  and.  In  the  waters  of  the.  Antarctic.  The  data  obtained  , 

I  I 

I  made  'it  possible  to  detect  certain  laws  operating  in  the 
1  ’  ”  ■  ! 

I  distribution  of  life  on  the  ocean  floor,  and  to  draw  up  r 
I  a  map  showing  the  quantitative  distribution  o.f  bottom, 
i  fauna  for  wide  are8,s  of  the  floor  of  the  Pacific  anu  , 

I  I 

'  I  Indian  Oceans  /3/*  I 

i  As  for  the  A.tlantic  Ocean,  however,  our  data  on  | 

i  *  _ _ _ 


1 


j>sfyt^^.?-iMsi«f«»^^^  - 


I  I 

the  quantitative  distribution  of  the  bottom  fauna  were  | 

I  limited  to  only  a  few  bottom-grab  samples  obtained  by  the  i 

{  ■. 

r  expedition  on  the  "Galateya'*  neai’  the  coast  of  equatorial  j 
Africa  /4/,  j 

f,  s 

I  .During  the  operations  of,  the  5-th  Atlantic  expedi-  s 

I  tlon  on  the,  vessel  "Mikhail' Lomonosov’*  (April  to  July  1959| 

I  whose  basic  assignment  was  to  study  the  latitude-Kone  | 


1. distribution  o-f  the  phyEical-chemlcal*  and  biological  char“-| 

I 

actei^lstics  of  the  Atlantic  Ocean,  we  collected  iti&terlal  I 

-  .  -  ■  I 

on  the  quantitative  distribution  of  bottom  fauna  along  j 

the  30-th  meridian.  The  collection  of  the  material  was  | 

I  '  ■  '  i 

carried  out  In  the  period  frora  22  April  through  31  May,  I 

! 

using  an  "Okean  50*'  bottom  grab  with  an  aperture  area  of  | 

\  P  I 

0,25  m  .  -  f 


1  I 

Quantitative  bottom-grab  samples  were  taken  at  | 

'  '  '  ’ 

[  21  stations*,  of  which  l8  were  located  on  the  30-th  meri-  j 

j  dlan  from  67^  K  to  21^^  S,  '2  at  60*^  south  of  Iceland,  j 

I  and  1  off  the  coast  of  Brasil  (Pig,  l),  I 

I  The  majority  of  the  samples  (l4  out  of  21)  were  | 

I 

I  obtained  at  depths  greater  than  2,000  m.  The  samples  were| 

I  washed  in  a  net  made  of  #l40  gause.  The  fauna  which  they  i 

!  ,  ! 

1'"  "  -«~X  quiXitative  .sample  was  taken  at  Station  No,  Sola.  | 

**  It  was  ImpoBBible  to  make  a  more  detailed  determina-l 
tion  of  the  systematic  composition  of  the  fauna  on  | 
'  the  ship,  I 


contained  X'^ere  broken  down  into  groupsf*  fixed  in  80'  t 

j 

alcohol,  and,  about  a  month  after  fixation,  were  x^eighed  I 
to  deterialne  the  total  biomass  of  the  bottom  fauna  and  the  , 
biomass  of  the  anlRxal  groups  composing  it.  I 

I 

The  material  which  we  collected  made  it  possible  to  f 


I  bring  to  light  certain  characteristics  of  the  quantitative 

i  ' 

I  distribution  of  bottom  fauna  in  the  northern  half  and 

I  ■  ^ 

I; 

i  s 

I  pax*!  of  the  southern  half  of  the  Atlantic  Ocean  along  the 

I  30“th  meridian,  and  to  trace  a  relationship  between  the 
1  ■ 

I  meridional  dlstrdbutlon  of  certain  abiotic  factors  (bottom 
I  contours,  dynamics  of  the  waters,  nature  of  the  soils, 

I  ■  . 

I  abundance  of  food)  and  the  development  of  bottom  life  at 


I 


I 

'I 

■:e 

S 


I  different  latitudes.  | 

f  ’  ^ 

{  5  It  will  be  seen  from.  Table  1,  in  v?hich  x-sre  pi-esent  | 

i  '  ■  i 

I  the  actual  data  on  the  composition  and  blomas-B  of  the  * 

I  bottom  fauna  at  the  stations,  that  the  quantitative  dls-  '  | 

!  I 

I  trlbution  of  .fauna  on  the  bottom  of  the  Atlantic  Ocean  | 

I 

f  along  the  30-th  meridian  is  extremely  uneven.  The  total  \ 

I  5 

I  biomass  of  the  fauna  fluctuates  from  0*  to  2,000 — 3>000  | 

i  o  '  j 

I  g/rn  and  higher  for  different  regions.  The  weakest  quan-  | 

1  i 

I  titatlve  'development  of  bottom'  fauna  is  observed  south  of  i 

L _ _ _  I 

I  *  ft  must  be  noted  that  in  current  quantitative  studied 
I  of  the  sea-bottom  fauna,  we  take  into  account  only  i 

I  roacrofauna,  disregarding  the  mlcrofauna.  Therefore  | 

I  the  0  indices  cannot  yet  be  taken,  to  signify  the  | 

I  total  absence  of' life.  s 


I 

i  10  S  ( southern  part  of  Bi^azil  trough) »  In  this  region ^ 


I  the  hottoffl.  grab  filled  up  at  depths  of  4860  and  p400  rneters? 

I  (stations  No*  388  and  384)  with  red  cla^j,  on  the  surface  of 
>- 

!  Which  we  identified  only  Isolated  bottom  forami-nifei’a,  i 


I  There  x-fere,  no  macro  fa, .una  in  the  samples* 


Table 


[Table  1*  Oxi  page  4b J 


i'  1)  COMPOSITION  MD  BIOMASS  OP  BOTTOM  PATOJA  IN  THE  ATLANTIC  ^  . 
I  OCEAN  (ON  THE  BASIS  OP  QUANTITATIVE  BOTTOM-GRAB  SAiMPLlS  !- 
I  TAKEN  ON  TEE  5-th  VOYAGE  OP  THE  "MIKHAIL  LAMONOSOV'* )  I  j 

12)  Station  No.,;  3)  Coardlnateai  '4)  Depth  (meterB),?  5)  Sponf 

I  gep;  6)  Coelenteratesj  7)  Worms)  o)  Molluska;  9)  Crustaceans 
1 10)  B,ryo2oans)  ll)  Echinoderns;  12) ,  Ascidlanss  13)  Others)  i 

1 14)  Total  bioKiaas)  15)  M;  l6)  S)  17)  W)  l8)  In  grams  on  | 

I I  rn-"- ,  ■  I 


4  a 


¥e  also  observed  extremely  weak  qualtltatlve  devel-  | 
I  opment  of  the  bottom  fauna  between  20  and  30*^  N  In  the  * 
■  reg.lon  of  the  North  Atlantic  trough;  where  depths  of  4j,000  • 

i  .  .  .  '  i: 

f meters  and  more  predominate  and  where^  Just  as  In  the  I 

\  .  '  ■  ■  "I 

i  Brazil  trough,  deep-water  red  clay  occurs  extensively.  Ini’ 

V  .  i; 

I  bottom -grabs  pulled  up  froit,-  this  region,  we  found  1  sipup- | 
[  .  '  'i 

■;  culld  (station  Mo.  3*57)  and  1  polychaete  (Station  No. 364),  | 


I 


I 


each  weighing  5  Jng. 

■  'Phe  reasons  for  this  extremely  weak  developjn.,ent 
of ; bottom  life  in  the  North  African  and  particularly  in 
the  Brazil  troughs,  which  is  not  even  equaled  in  the  reg¬ 
ions  of  the  Pacific  andlndiaa  Ocean  floors  which  are 
deepest  and  farthe.st  froBi  any  coast  line  /SA  are  not 
entirely  clear,  Ihe  raost  probable  cause  is  to  be  sought 
in  the  fact  that  the  two  trough.s  are  located  within  the 


region  of  propagation  of  the  northern  (first)  and  .southern 


(second')  central  water  masses  of  the  Atlantic  Ocean,  whichi 
are  characterized  by  sharply ‘ expressed  stratification  and  | 
extremely  . low  indices  for  the  quantitative  development  of 

:  pelagic  life  in  the  surface  layers.  Also  of  extremely  ■  j 

I  I 

I  great  Importance  is  the  fact  that  both  of  these  regions  \ 


1  are  remote  from  the  main  current.s  of  the  central  Atlantic  I 

I 

I  Ocean —  'the  Canary,  northern  and  southern  Trade,  and  | 

I  Brazil  currents— and  coincide  with  the  hallstatlo  regions  | 

.J 


■  located  to  the  north  and.  south  of  15—20*^  of  noi-thern  and  | 
^  southern  Xatltudej  respectively,  J 


I  In  the  equatox*ial  part  of  the  ocean  (between  4  and  ; 

^  i 

\  12®  north). — in  the  region,  of  the  tropic  currents  and  the  f 

I  "  .  .  i 

i  .  i  ,  '  f 

i  emergence  of  the  deep  tropospheric  waters  to  the  surface — ^ 

I  '  .  f 

I  the  bottom  fauna  attains  higher  quantitative  development  ,i 

i  ’  •  } 

I  indices  .than  in  the  two  regions  discussed  above,  ."Even  on  | 

I  ^  i 

I  red  clay  and  at  depths  greater  than  5# 000.  m.,  the  biomass.  | 
I  of  the  benthos  rises  noticably  here,  and  is  measured  in  i 
I  tens  (station  No,  372).#  while  on  the  slopes  of  the  north  j 
I  Atlantic  ridge#  which  Is  covered  with  globigerlna  ooze#  | 

I  I 

may  even  be  reckoned  in  hundi'eds  of  milligrams  on  one 


I  The  presence  of  polychaeta  (phylum,  Phyllochaetop--  | 

terua) #  the  beaks  of  squid#  .and  .the  teeth  of  sharks/dog-  | 
fish?/  in  the  samples  taken  from  this  region  merits  atten~[ 
tion,  A  development  of  plankton  in  the  surface  layer  fromj 

i  0  to  100  m  on  .a  more  abundant  scale  than  in  the  preceding  I 

I  I 

I  regions  is  also  characteristic  (according  to  the  data  of  | 

I 

t  the  Plankton  Division  on  the  5“th  voyage  of  the  '*Mlldiail  I 


I  Lomonosov”), 


*™¥e  "regard  the  enormous  (3»35  g)  slpunouiid  specimen 
found  at  Station  Ho,  375  as  accidental. 


6 


Msposltlon  05"  Stations  of  Expeditionary  Vessel  I 

s 

‘^Mikhail  Lomonosov”  at  which  hottcm-grah  samples  | 


I  were  taken.  ,  | 

i  The  variety  and  biomass  of  the  bottom  fauna  increases 

I  o  „  I 

I  even  aiore-  sharply  as  we  proceed  -southward  from  30  N.  In  s 

1  *  I 

I  the  region  of  the  Azores  (30  to  4oS  'N)^  where  the  vessels  1 

I  I 

j route  passed  over  depths  of  700  mand  less>  and  where,  I 

I  '  '  I 

I  according  to  the  hydrological  division  of  the  ”Mlkhall  | 

■1.  nil  llilllininillTr  I|  l  IITirin|-1.T«trr-rl m 


7 


Lomonosov”  and  bsthythemograph  indlcatlonB,  the  stratosphel- 

iric  vmters  ascend  toward  the  surface  of  the  ocean,  we  recorf- 
I  ■*'.  r  ■ 

|ded  a  biomass  of  97,6  g/m"^  (Station  No,  361)  composed  of  ^ 

I  ^ 

j  sponges^  hydro2oa,  hemlt  crabs,  siaall  gastropod  aolluBks  [ 

I  (Retusa,  Cylichna,'  Hydroblldae,  Margarltacea)  and  the  | 

|polychaete  Onuphis,  Also  present  in  the  saraple  were  shells  | 

I  of  the  above  g&str-opod  mollusks  (ll  specimens),  valves  of  | 

I  ■  ■  ^  ‘  "  ■  '  I 

I  the  bivalve  mollusks  (2©.  specimens),  the  re-mlns  of  soli-  | 

i  '  '  .  ! 

1^  tary  Madreporaria  (about  40),  the  ariaor  of  small  porcupine! 
fish  (about  20  specimens),  and  &  tube  of  a  polyohaete  of  | 

I 

I  the  faiaily  Serpulidae,  To  the  north  of  the  Azores,  in  the| 

I  region  of  the  north  Atlantic  current  (between  40  and  60*^  ll, 
I  which  passes  over  depths  of  2500  to  3OOO  bi  and  more  in  | 

I  ' 

I  this  part  of  the  ocean,  the  bottom- fauna  biomass  again  I 

I  '  ■  f 

I  drops  8harp3*y,  Here,  however,  it  does  not  fall  below 

I  230  attaining  1 — s-t  Stations  No,  352  and  354, 

\  '  '  ■  ■  _  ■  I 

I  Where  the  bottom  rises  to  2836 — >2382  m.,  I 

I  I 

I  The  bottom  fauna  attains  particularly  high  quantltaf 

I  tlve-development  indices  to  the  north  of  60°  N,  in  an  areal 
coinciding  with  the  r^eglons  of  the  subarctic  conyei’gence  f 
1  —the  interaction  of  relatively 'warm  north  Atlantic  waterej 
I  with  cold  Arctic  waters — i,e,,  with  those  regions  of  the  i 
I  ocean  which  are  chai’acterlzed  by' intensive  agitation  I 

I  of  the  waters,  high  concentrations  of  biogenic  elements,  I 


8 


I  and  abundant  development  of  pelagic  and.  bottom  life.  \ 

f  I 

I  Also  moat  characteristic  for  this  area  are  the 

I  colosBal  accumulations  of  sponges,  which  form  a  biomass  ; 

i  t 

P  ■  ? 

I  of  2000  to  300Qg/m  and  higher  at  depths  exceeding  1,000  r|j 

!  ■  ^ 

I  this  is  reminiscent  of  the  shelf  areas  of  the  Antarctic  ; 

I  /!/  and  the  southwestern  reaches  of  the  Barents  Sea  /2/,  ? 

!  .  .  i 

I  The  occurence  of  such  a  large  number  of  sponges 

'}  S  C 

i  ■  .  \ 

I  at  depths  of  1,000  meters  and  more  is,  an  extremely  interesf 

i  ting  fact,  lndic.ating  a.  vary  rapid  pi’ccess  of  descent  of  j 

I.'j 

surface'' waters  of  the.  ocean  that  are  rich  in  nutritive  | 
Hiaterials  (dead  plahicton) ,  In  no  other  , region  of  the  worll's 

I  '  ' 

i  ocean  has  such  an  abundant  development  of  sponges  been  i 
’  '  ,1 
I  observed  at  such  great  depths.  \ 

!  !  '  .1 

I  In  this  laanner,  the  floor  of  the  Atlantic  Ocean  j 

f  i 

1  along  the  30“th  meridian  os.n  be  divided  into  two  parts  I 

i  ■ 

I  ('Pig.  2)  in  accordance  'with  the  quantitative  development  \ 

i  '  I 

I  of  its  bottom  lifej  into  a  part  in  which  the  wa.ters  are  j 

I  K 

I  deepest  and  extremely  impoverished  (with  a  certain  increas^ 

I  in  the  biomass  in  the  equatorial  zone  of  the  ocean)  locate^ 

5  I 

]  in  the  region,  of  propagation  of  the  low-production  central | 

'I  Atlantic  waters  (.south  of  30*^  N),  and  a  northern  part  \ 

I  1 

I  (north  fx-om  30°  N)  which  is  shallower  and  richer  with  ’  1 

I  '  '  •  5 

I  respect  to  the  quantitative  development  of  its  bottom  llfe| 

I  .  '1 

I  and  has  two  areas  of  profuse  development  of  bottom  fauna — | 


9 


Pig.  2 


I  Dlatribution  of  bottonj-fauna  biouiaBS  on  the  floor  | 

I  of  the  Atlantic  Ocean  along  the  30-th  meridian  | 

I  (according  to  data  of  the  5-th  voyage  of  the  ex-  | 

I  peditionary  vessel  ’’Mikhail  Lomonosov” ) ,  I 

I;  ,  I 

I  the  region  from  60  to  67°  N,  which  coincides  with  the  1 

i  '  ? 

I  region  of  the  subarctic  convergence,  in  which  the  bottom  1 

I  >  .  ,  '  i 

I  fauna  attains  particularly  high  quantitative-development  i 

I 

^  O  « 

I  indices,  and  an  area  from  38  to  40  N,  in  ^hlch  the  Increa-j 

;  sed  development  of  the  fauna  is  due  to  the  proximity  of  ! 

.1 

the  Azores  and  the  emergence  of  deep  stratospheric  waters  I 

i  i 

i  at  the  sm^face,’  1 

I  ■  1 

1  •  '  I 


i 
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i'  ’-i i'"''’'  ■  '*< •'  --f- ' 


Table  2 


1 

j  t  T«si  «  i 

■  1 

r*iy6ii!i55i.«t  %  u  ] 

i 

i'1>  s  i 

'  2351  f2022— 26S« 

i  17,8  (12,7-22.8) 

fS}„..,.4£(®c,ju.  j  4  j 

2178  {23£>-a3i8) 

1,6  (1.2--5.4) 

! 

I  l)  North  latitude;  2.) 
I  meiters]  4)  Biomass  in 


Number  of  Stations:  3)  Itepth  In 


I  The;  decline  In  the  bottom -faun  a  blorflass  at  slmilax’  depths  '( 
f  j 

i  ca.n  be  ti’ciced  easily  in  the  latter  (northern)  part  as  we 

t  ,  . 

j  proceed  from  north  to  south  (see  Pig.  2  and  Table  2),  ) 


I  Ins ti. tube  of  Oceanology 
i  of  the  Academy  of  Sciences 
I  of  the  -USSR 
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